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MASK MODULE, METHOD FOR
MANUFACTURING A FILM LAYER,
ORGANIC ELECTROMAGNETIC
LIGHT-EMITTING DISPLAY PANEL AND
METHOD FOR MANUFACTURING THE
SAME

CROSS REFERENC.

L1l

This application 1s based upon International Application
No. PCT/CN2018/071944, filed on Jan. 9, 2018, which
claims priority to Chinese Patent Application No.

201710459217.2, filed on Jun. 16, 2017, the entire contents
thereol are incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a display technical field,
and particularly to a mask module, a method for manufac-
turing a film layer, an organic electroluminescent display
panel, and a method for manufacturing the electrolumines-
cent display panel.

BACKGROUND

Generally, a display area (AA) of the conventional
organic electroluminescent display panel (OLED) screen 1s
a regular pattern such as a rectangle. In order to meet special
needs, the display area of the OLED screen 1s also required
to have a special irregular pattern, such as, for displaying a
specific logo, for example, a screen without a frame needs a
irregular display area in which a camera and an earpiece may
be placed.

SUMMARY

An arrangement of the present disclosure provides a mask
module for manufacturing a display substrate. The display
substrate has at least one display area. The display area has
at least one 1sland pattern. The mask module includes at least
two open type masks, each of the open type masks has an
opening area corresponding to at least one of the display
areas. The opening areas of the open type masks correspond-
ing to the same display area are not overlapped with each
other. The open type masks are stitched to constitute a joint
and a blocking structure. The joint has a shape as same as a
shape of the display area, and the blocking structure has a
shape as same as a shape of the 1sland pattern.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, the opening
areas ol the open type masks corresponding to the same
display area constitute a complementary pattern.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, a stitching
edge between opening areas of the open type masks corre-
sponding to the same display area corresponds to a gap
between pixel light-emitting areas 1n the display area.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, a stitching
edge between opening areas of the open type masks corre-
sponding to the same display area 1s a curve or a polyline.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, a stitching
edge between opening areas of the open type masks corre-
sponding to the same display area have a grating comple-
mentary structure.

5

10

15

20

25

30

35

40

45

50

55

60

65

2

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, a stitching
edge between opening arecas of the open type masks corre-
sponding to the same display area has a strip structure, and
the strip structure between the two stitching edges consti-
tutes a finger-cross structure.

In one implementation, 1n atoresaid mask module accord-
ing to the arrangement of the present disclosure, a stitching
edge between opening areas of the open type masks corre-
sponding to the same display area has a semi-evaporation
structure.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, a thickness
of the mask at a stitching edge area between opening areas
of the open type masks corresponding to the same display
area 15 smaller than a thickness at other areas, and the
thickness at one side of the stitching edge area facing to the
display panel to be evaporated 1s decreased.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, a ratio of
the thickness decreased at the stitching edge area 1s 20%-
50%.

In one implementation, 1n aforesaid mask module accord-
ing to the arrangement of the present disclosure, number of
open type masks 1s two.

An arrangement of the present disclosure provides a
method for manufacturing a film layer includes using the
open type masks 1n the mask module according to any one
of claams 1 to 10 as a blocking pattern sequentially to
perform evaporation of the same materials to the same
motherboard, such that an evaporation film layer having an
island pattern 1s formed at the display area of the mother-
board corresponding to each display substrate.

In one implementation, i1n aforesaid manufacturing
method according to the arrangement of the present disclo-
sure, the evaporation {ilm layer 1s an organic light-emitting
functional film layer, a cathode layer, or a thin film encap-
sulation functional layer.

An arrangement of the present disclosure provides a
method of manufacturing an organic electroluminescent
display panel, including the method of manufacturing the
film layer according to the arrangements of the present
disclosure.

An arrangement of the present disclosure provides an
organic electroluminescent display panel manufactured by
the above-described manufacturing method, including form-
ing a film layer 1n a display area, each film layer having a
cutout area overlapped with each other to form an 1sland
pattern in the display area.

In one implementation, 1n aforesaid organic electromag-
netic light-emitting display panel according to the arrange-
ment of the present disclosure, a camera or an earpiece 1s
disposed at the 1sland pattern; or the 1sland pattern 1s a set
identification 1mage.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 and FIG. 2 are schematic structural views of a
mask 1n the prior art;

FIG. 3 1s a schematic structural view of a mask module
according to an arrangement of the present disclosure;

FIG. 4A and FIG. 4B are respectively schematic views of
display areas corresponding to opening areas in a mask
module according to an arrangement of the present disclo-
Sure;
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FIG. 5 1s a schematic partial structural view of a mask
module according to an arrangement of the present disclo-
sure; and

FIG. 6 1s a schematic view of a mask of one mask in the
mask module according to an arrangement of the present
disclosure.

DETAILED DESCRIPTION

Now, the exemplary arrangements will be described more
tully with reference to the accompany drawings. However,
the exemplary arrangements may be implemented 1n various
forms and should not be construed as limited to the arrange-
ments set forth herein. Instead, these arrangements are
provided so that the present disclosure will be thorough and
complete, and the concept of the exemplary arrangement
will fully conveyed to those skilled 1n the art. Same refer-
ence signs denote the same or similar structures in the
accompany drawings, and thus the detailed description
thereol will be omuitted.

The relativity words, such as “upper” or “lower”, as used
herein, are directed to describe the relative relationship of
the referenced component to another component. These
words are used herein for convenience only, for example,
according to the direction of the illustrative examples as
shown 1n the figures. It should be appreciated that if the
referenced device 1s mversed upside down, the component
indicated as being the “upper” side would become the
component on the “lower” side. When one structure 1s “on”
another structure, it 1s possible to indicate that the one
structure 1s integrally formed on the other structure, or the
one structure 1s “directly” arranged on the other structure, or

one structure 1s “indirectly” formed on the other structure by

means ol a further structure.

The terms “a”, “an”, “the”, “said” and “at least one”,
when describing eclement/constituent/ or the like as
described and/or shown herein, are used to express the
presence ol one or more the element/ constitute/ or the like.
The terms “include”, “comprise” and “have”, as used herein,
are mtended to be inclusive, and mean there may be addi-
tional elements/constituents/ or the like other than the listed
elements/constituents/or the like. In addition, the words
“first”, “second”, or the like, as used 1n claims, are meant to
indication, but not to limit the object to which they modity.

In general, mn the OLED manufacturing process, an
evaporation of the organic material of a light-emitting func-
tional layer (EL) 1s performed by using an open type mask
(Open Mask), 1.e., a mask with a window. As shown in FIG.
1, the open type mask 1s provided with an opening A, 1.e., a
cutout area at a position corresponding to a display area of
cach display substrate. The opening A 1s not blocked by a
metal, for evaporating the organic materials. When the
display area needs to make an island pattern, as shown 1n
FIG. 2, the open type mask needs to be provided with a metal
blocking pattern B that correspondingly blocks the island
pattern in the opening A, so that a connecting structure C for
connecting the metal blocking pattern B to an edge of the
opening A will be provided. The connecting structure C may
block a part of the display area, so that the conventional open
type mask may not be employed for manufacture of the
irregular pattern display.

Hereinafter, the specific implementations of the mask
module, the organic electroluminescent display panel and a
method for manufacturing the same according to the
arrangement of the present disclosure 1n combination with

drawings.
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The shapes and sizes of the areas in the drawings are not
used to reflect the true scale of the mask module but only for
the purpose of schematically illustrating the present disclo-
sure.

An arrangement of the present disclosure provides a mask
module, as shown 1n FIG. 3, including at least two open type
masks 100 and 200. Each of the open type masks 100 and
200 has an opening area 101 and 201 corresponding to a
display area of at least one display substrate, respectively.
After the open type masks 100 and 200 are stitched together,
the opening areas 101 and 201 are not overlapped with each
other, to form a joint a that has the same shape as the display
area and a blocking structure b that has the same shape as the
1sland pattern.

Particularly, i the foresaid mask module according to the
arrangement of the present disclosure, a mask module con-
sisting of a plurality of open type masks 100 and 200 are
substituted for one existing open type mask to manufacture
a film layer having an island pattern 1n the display area. The
opening arcas 101 and 201 of each open type mask 100 and
200 are not overlapped with each other and the opening
arecas 101 and 201 are stitched to form a pattern of the
display area having the 1sland pattern. This may ensure that
the connecting structure connecting to the blocking pattern
1s not contained within the opening areas 101 and 201 of the
open type masks 100 and 200. In this way, the above-
described open type masks 100 and 200 are successively
used as the blocking patterns to perform evaporation of the
same materials to the same motherboard, such that an
evaporation film layer having an island pattern may be
formed at the display area of the motherboard corresponding
to each display substrate, and thus the pattern of the manu-
factured blocking film layer may not aflected by the con-
necting structure, and thus an organic light-emitting display
panel including at least one 1sland pattern may be made
according to requirements.

It should be noted that the organic light-emitting display
panel does not have a film layer pattern at the 1sland pattern,
that 1s, no display at the i1sland pattern. It 1s possible to
provide a camera or an earpiece, and make the 1sland pattern
to be a specific logo so as to realize the irregular display.

Particularly, the mask module 1n FIG. 3 according to the
arrangement of the present disclosure 1s formed by two open
type masks 100 and 200, and each of the open type masks
100 and 200 1s used to make three display substrates, 1.e.,
having three opening areas, for example. FIG. 3 only shows
there 1s only one blocking structure b in the joint a. In a
specific implementation, the size of the mask module may be
set according to actual needs to produce different numbers of
display substrates, and a plurality of the blocking structures
b may be arranged 1n the joint a as required, and the shape
of the blocking structure b 1s not limited. In addition, a mask
module consisting of a plurality of open type masks 100 and
200 may be provided according to the actual requirements
without being limited to the number and shape of the
blocking structure b. However, if many more open type
masks 100 and 200 forming the mask module are selected,
it 1s disadvantageous to reduce production cost and produc-
tion efliciency. Therefore, preferably, in the aforementioned
mask module according to the arrangement of the present
disclosure, two open type masks 100 and 200 are preferably
used to meet the requirement of creating a joint a having a
plurality of blocking structures b. Therefore, the mask
module consisting of two open type masks 100 and 200 as
shown 1n FIG. 3 is taken for an example.

In a specific implementation, in the aforementioned mask
module according to the arrangement of the present disclo-
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sure, as shown 1n FIG. 3, 1n order to ensure that the opening
areas 101 and 201 of each of the open type masks 100 and
200 are a complete cutout pattern, 1.¢., a joint, there i1s not
any blocking structure be contained in the interior, 1t 1is
required to cut the joint a along the edge of the blocking
structure b, and the opening areas 101 and 201 of each of the
open type masks 100 and 200 block a part of the blocking
structure b, such that the opening areas 101 and 201 of each
of the open types masks 100 and 200 corresponding to the
same joint a may form a complementary pattern.

In a specific implementation, when the film layer pattern
1s manufactured by using the mask module according to the
arrangement of the present disclosure, the above-described
open type masks 100 and 200 are sequentially used as the
blocking patterns, to perform evaporation of the same
mother board with the same materials, so as to from the
evaporation {ilm layer having the blocking structure b at the
joint a 1 the mother board corresponding to each display
substrate, such that the produced pattern of the blocking film
layer 1s not aflected by the connecting structure. However,
several evaporations of the materials may be performed at an
stitching edge d between the opening areas 101 and 201 of
cach of the open type masks 100 and 200 corresponding to
the same joint a, 1t 1s easy to occur a problem that display 1s
aflected due to non-uniform film layer at the stitching edge
d caused by alignment accuracy and manufacturing accuracy
ol the respective open type masks 100 and 200.

Based on this, 1n the specific implementation, 1n the
alforementioned mask module according to the arrangement
of the present disclosure, three methods below may be used
to improve the above problem. These three methods may be
used at the same time or alternatively, which 1s not limited
herein. The detailed description of these three methods wall
be provided.

According to the first method, 1n the specific implemen-
tation, 1n the aforementioned mask module according to the
arrangement of the present disclosure, as shown 1n FIG. 4A
and FIG. 4B, the stitching edge d between the opening areas
101 and 201 of the open type masks 100 and 200 corre-
sponding to the same joint a may be correspondingly pro-
vided at a gap between pixel light-emitting areas ¢ in the
jo1nt a, so that non-uniform film layer formed at the stitching,
edge d may not affect normal light-emitting of the respective
pixel light-emitting area c.

Particularly, in the aforementioned mask module accord-
ing to the arrangement of the present disclosure, according
to a manner of arranging the pixel light-emitting areas c, the
stitching edge d between the opening areas 101 and 201 of
the open type masks 100 and 200 corresponding to the same
joint a may be a curve as shown in FIG. 4A, or a polyline
as shown 1n FIG. 4B, or may be a straight line, which 1s not
limited herein.

According to the second method, in the specific imple-
mentation, 1n the aforementioned mask module according to
the arrangement of the present disclosure, as shown in FIG.
5, the stitching edge d between the opening areas 101 and
201 of the open type masks 100 and 200 corresponding to
the same joint a has a grating complementary structure,
which may play a function similar to grating diflraction for
the light transmitted through the mask, to make the film
thickness at the stitching edge d more uniform.

Particularly, in the atorementioned mask module accord-
ing to the arrangement of the present disclosure, as shown 1n
FIG. 5, the stitching edge d between the opening areas 101
and 201 of the open type masks 100 and 200 corresponding
to the same joint a may have a stripe structure, so that the
stripe structure at the stitching edge d between the opening
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6

areas 101 and 201 of the open type masks 100 and 200 may
take a function similar to grating diflraction for the light
transmitted through the mask, and the strip structure
between the two stitching edges d may constitute a finger-
cross structure to ensure that the opening areas 101 and 201
constitute a complementary pattern.

According to the third method, 1n the specific implemen-
tation, 1n the aforementioned mask module according to the
arrangement of the present disclosure, as shown in FIG. 6,
the stitching edge d between the opening areas 101 and 201
of the open type masks 100 and 200 corresponding to the
same joint a may have a semi-evaporation structure, such
that a gap 1s formed between the open type masks 100 and
200 and the display substrate 300 to be evaporated. A part of
the evaporated maternials may be deposited along the gap
under the semi-evaporation structure, so that the film thick-
ness at the edge d of the joint 1s transitioned more uniformly.

Particularly, 1n the aforementioned mask module accord-
ing to the arrangement of the present disclosure, there are
many specilic manners of forming the semi-evaporation
structure of the stitching edge d, for example, as shown 1n
FIG. 6, a thickness of the mask 10 at the stitching edge d
between the opening arecas 101 and 201 of the open type
masks 100 and 200 corresponding to the same joint a 1s
smaller than the thickness at other areas, and the thickness
of the side at the stitching edge d facing the substrate 300 to
be evaporated 1s reduced, so that a gap 1s formed between the
open type mask 100 and 200 and the display substrate 300
to be evaporated, and a part of the evaporated materials may
be deposited along the gap under the semi-evaporation
structure.

Particularly, in the aforementioned mask module accord-
ing to the arrangement of the present disclosure, the ratio of
thickness decreased at the stitching edge d area may be
20%-50%, and may be adjusted according to specific con-
ditions and processes, 1 order to ensure that the film
thickness at the stitching edge 1s transitioned uniformly.

Based on the same concept disclosed, an arrangement of
the present disclosure further provides a method for manu-
facturing a film layer, which 1s implemented in the following
manners:

Each open type mask 1n the aforementioned mask module
according to the arrangement of the present disclosure is
used as a blocking pattern, to perform evaporation of the
same material to the same motherboard, such that an evapo-
ration {1lm layer having an 1sland pattern 1s formed at the
display area in the motherboard corresponding to the display
substrate, and thus the manufactured pattern of the blocking
f1lm layer 1s not aflected by the connecting structure. There-
fore, an organic light-emitting display panel including at
least one non-displayed 1sland pattern may be manufactured
according to requirements.

In specific implementation, 1 the above manufacturing
method according to the arrangement of the present disclo-
sure, the evaporation film layer may be organic light-
emitting functional film layer such as a white light-emitting
layer, a hole transporting layer, an electron transporting
layer, and the like, and may also be a cathode layer, or a thin
film encapsulation functional layer, which 1s not limited
herein.

Based on the same concept disclosed, an arrangement of
the present disclosure further provides a method for manu-
facturing an organic electroluminescent display panel,
including the method for manufacturing the aforementioned
film layer according to the arrangement of the present
disclosure. Each open type mask in the aforementioned
mask module according to the arrangement of the present
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disclosure 1s used as a blocking pattern, to perform evapo-
ration ol the same material to the same motherboard, such
that an evaporation film layer having an 1sland pattern 1s
formed at the display area in the motherboard corresponding
to the display substrate, and thus the manufactured pattern of
the blocking film layer 1s not affected by the connecting
structure. Therefore, an organic light-emitting display panel
including at least one non-displayed island pattern may be
manufactured according to requirements.

Based on the same concept disclosed, an arrangement of
the present disclosure further provides an organic electrolu-
minescent display panel manufactured by using the method
for manufacturing the organic electroluminescent display
panel as above described, 1n which film layers are formed in
a display area, and each of the film layers has cutout areas
mutually overlapped to one another to form an 1sland pattern
in the display area.

Particularly, the 1sland pattern of the organic electrolumi-
nescent display panel manufactured by using the above-
mentioned manufacturing method does not have any film
layer pattern, as a result, a camera or an earpiece may be
provided at the 1sland pattern, that 1s, some functional means
currently arranged at the frame of a display device are
provided in the display area, such that a display device with
a narrow Irame or frameless may be designed. Alternatively,
the 1sland pattern 1s set as an 1dentifying pattern to realize the
irregular display as desired.

The mask module, the organic electroluminescent display
panel and manufacturing method thereof as provided in
arrangements of the present disclosure substitute a plurality
of open type masks for the existing one open type mask to
manufacture a film layer having an 1sland pattern in the
display area, and the opening areas of the open type mask are
not overlapped with each other and are stitched to form a
pattern of the display area having the island pattern, which
ensures that the opening areas of the open type mask do not
contain the blocking pattern connected to the edge through
the connecting structure. Each open type mask in the afore-
mentioned mask module according to the arrangement of the
present disclosure 1s used as a blocking pattern, to perform
evaporation of the same material to the same motherboard,
such that an evaporation film layer having an 1sland pattern
1s formed at the display area 1n the motherboard correspond-
ing to the display substrate, and thus the manufactured
pattern of the blocking film layer 1s not aflected by the
connecting structure. Therefore, an organic light-emitting
display panel including at least one non-displayed 1sland
pattern may be manufactured according to requirements.

The foregoing descriptions are merely specific implemen-
tations of the present disclosure, but the protection scope of
the present disclosure 1s not limited thereto, and any person
skilled 1n the art would easily think of variations or altera-
tions within the scope disclosed by the present disclosure.
Therefore, the protection scope of the present disclosure
should be determined 1n view of the protection scope of the
claims.

What 1s claimed 1s:

1. A mask module used for manufacturing a display
substrate, the display substrate has at least one display area,
the at least one display area has at least one 1sland pattern,
the mask module comprises:

at least two open type masks, each of the open type masks

has an opening area corresponding to the at least one
display area, wherein

the opening areas of the open type masks corresponding

to a same display area of the at least one display area
are not overlapped with each other, and
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the open type masks are stitched to constitute a joint and
a blocking structure, the joint has a same shape as a
shape of the display area, and the blocking structure has
a same shape as a shape of the at least one island
pattern,

wherein a stitching edge between opening areas of the

open type masks corresponding to the same display
area has a semi-evaporation structure,

wherein a thickness of the mask at a stitching edge area

between opening areas of the open type masks corre-
sponding to the same display area 1s smaller than a
thickness at other areas, and the a thickness at one side
of the stitching edge area facing to the display panel to
be evaporated 1s decreased.

2. The mask module according to claim 1, wherein the
opening areas of the open type masks corresponding to the
same display area constitute a complementary pattern.

3. The mask module according to claim 1, wherein a
stitching edge between the opening areas of the open type
masks corresponding to the same display area corresponds
to a gap between pixel light-emitting areas in the display
area.

4. The mask module according to claim 1, wherein a
stitching edge between opening areas of the open type masks
corresponding to the same display area 1s a curve or a
polyline.

5. The mask module according to claim 1, wherein a
stitching edge between the opening areas of the open type
masks corresponding to the same display area have a grating
complementary structure.

6. The mask module according to claim 35, wherein the
stitching edge between opening areas of the open type masks
corresponding to the same display area has a strip structure,
and the strip structure between two stitching edges consti-
tutes a finger-cross structure.

7. The mask module according to claim 1, wherein a ratio
of the thickness at the stitching edge area 1s decreased by
20%-50%.

8. The mask module according to claim 1, wherein a
number of the open type masks 1s two.

9. A method of manufacturing a film layer, comprising;:

using open type masks 1n a mask module as a blocking

pattern sequentially to perform evaporation of same

materials to a same motherboard, such that an evapo-

ration film layer having an 1sland pattern 1s formed at

a display area of a motherboard corresponding to each

display substrate, wherein the mask module comprises:

at least two open type masks, each of the open type
masks has an opening area corresponding to the at
least one display area, wherein the opening areas of
the open type masks corresponding to a same display
area of the at least one display area are not over-
lapped with each other, and

the open type masks are stitched to constitute a joint
and a blocking structure, the joint has a same shape
as a shape of the display area, and the blocking
structure has a same shape as a shape of the at least
one 1sland pattern,

wherein a stitching edge between opening areas of the
open type masks corresponding to the same display
area has a semi-evaporation structure,

wherein a thickness of the mask at a stitching edge area

between opening areas of the open type masks corre-
sponding to the same display area 1s smaller than a
thickness at other areas, and the a thickness at one side
of the stitching edge area facing to the display panel to
be evaporated 1s decreased.
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10. The manufacturing method according to claim 9, as a shape of the display area, and the blocking
wherein the evaporation film layer 1s an organic light- structure has a same shape as a shape of the at least
emitting functional film layer, a cathode layer, or a thin film one 1sland pattern,
encapsulation functional layer. wherein a stitching edge between opening areas of the

11. A method of manufacturing an organic electrolumi- 3 open type masks corresponding to the same display
nescent display panel, comprising: area has a semi-evaporation structure,

wherein a thickness of the mask at a stitching edge area
between opening areas of the open type masks corre-
sponding to the same display area 1s smaller than a
10 thickness at other areas, and the a thickness at one side
of the stitching edge area facing to the display panel to
be evaporated 1s decreased.

12. An organic electroluminescent display panel manu-
factured by the method according to claim 11, comprising:
15 film layers formed 1n a display area, each of the film layers
having a cutout area overlapped with each other to form

an 1sland pattern 1n the display area.
13. The organic electroluminescent display panel accord-
ing to claim 12, wherein a camera or an earpiece 1s disposed

20 at the 1sland pattern; or the 1sland pattern 1s a set 1dentifi-
cation 1mage.

manufacturing a film layer, wherein manufacturing the
film layer comprises:

using open type masks in a mask module as a blocking
pattern sequentially to perform evaporation materials to
a same motherboard, wherein an evaporation film layer
having an i1sland pattern 1s formed at a display area of
the motherboard corresponding to display substrate,
wherein the mask module comprises:
at least two open type masks, each of the open type
masks has an openming area corresponding to the at
least one display area, wherein the opeming areas of
the open type masks corresponding to a same display
arca of the at least one display area are not over-
lapped with each other, and
the open type masks are stitched to constitute a joint
and a blocking structure, the joint has a same shape I I
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